UDP-N-acetylglucosamine 4'-epimerase from the intestinal protozoan Giardia intestinalis lacks UDP-glucose 4'-epimerase activity.
The protozoan parasite Giardia intestinalis has a simple life cycle consisting of an intestinal trophozoite stage and an environmentally resistant cyst stage. The cyst is formed when a trophozoite encases itself within an external filamentous covering, the cyst wall, which is crucial to the cyst's survival outside of the host. The filaments in the cyst wall consist mainly of a beta (1-3) polymer of N-acetylgalactosamine. Its precursor, UDP-N-acetylgalactosamine, is synthesized from fructose 6-phosphate by a pathway of five inducible enzymes. The fifth, UDP-N-acetylglucosamine 4'-epimerase, epimerizes UDP-N-acetylglucosamine to UDP-N-acetylgalactosamine reversibly. The epimerase of G. intestinalis lacks UDP-glucose/UDP-galactose 4'-epimerase activity and shows characteristic amino acyl residues to allow binding of only the larger UDP-N-acetylhexosamines. While the Giardia epimerase catalyzes the reversible epimerization of UDP-N-acetylglucosamine to UDP-N-acetylgalactosamine, the reverse reaction apparently is favored. The enzyme has a higher Vmax and a smaller Km in this direction. Therefore, an excess of UDP-N-acetylglucosamine is required to drive the reaction towards the synthesis of UDP-N-acetylgalactosamine, when it is needed for cyst wall formation. This forms the ultimate regulatory step in cyst wall biosynthesis.